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[57] ABSTRACT

A throttle control apparatus for an internal combustion
engine for a motor cycle, comprising a manually oper-
 ated rotatable throttle actuating grip member, a first
linkage cable for providing driving connection selec-
tively in one of two opposite directions from the grip
member to the engine throttle valve, a control circuit
for producing a control signal when actuated, drive
means responsive to the control signal for producing a
driving force in one direction, a throttle regulator unit
for providing driving connection from the drive means
to the throttle valve, and a second linkage cable for
transmitting the driving force to the throttie regulator
unit. One of the first and second linkage cables 1s opera-
tive to produce a mechanical stress such as typically a
lengthwise compressive force therein with the throttle
actuating grip member manually operated to provide
driving connection to the throttle valve in one of the
aforesaid opposite directions through the first linkage
‘cable, wherein a switch device 1s provided which in-
cludes a movable member movable in response to the
mechanical stress for producing a signal effective to
disable the control signal from the control circuit.

5 Claims, 4 Drawing Figures

CONTROL

56

60

| SENSOR_
' 46,

L"""""'""""I

N ey

Nia M Mol M ol N
NN

NN RN 80

AlR

o4

;:

. 12 10
18 *’ /.




4,610,230

N | B _
0Lzt |

oL _
- | s3wvag _ @
m ) _  sives mfe&

Sheet 1 of 3

_—N |
| es o e
— En g Bzw '/—HIVIhr Aqm
e i EETy — =
" %g ﬂ.wlg@”%// v

NNNDJVA

7,_-..,
.,u..,.uﬂi.,”rr///
’ 05’ 0S5 308
)\ b -
- _.,‘.“ N

wri f.‘/ e .

L]
Y
P2 5N\

]
)

el ——

o

86 4L 09

T04INOD

U.S. Patent Sep. 9, 1986




U.S. Patent Sep. 9, 1986 | Sheet2 of 3 4,610,230

FIG. 2

-V

b2

4a
. ~34a

T
3 .
34b
A
34




4,610,230

¢6

™ 86, 00L 76

. R e N N \, |
0 | m wq ﬁl., N — lﬂﬂ“ﬂ“ﬂi" "r'
tn H I..__I__.._I__,._l__.\.\_.\_- \1\ \.S\.Lq\\\‘ LTINS
5 .._I —
h 7 A . N &SN T
7 ., ———— ..,..\..__.\.u.,..h.wn\.,h_..uw

| MRS AR RN

Oc 96 \ 0L 74

06

9SG JOMINOD OL

Y 'OI4

U.S. Patent  Sep. 9, 1986



4,610,230

1
THROTTLE CONTROL APPARATUS

FIELD OF THE INVENTION

The present invention relates to a throttle control
apparatus for use with an internal combustion engine of
a two-wheeled or three-wheeled powered vehicle such

as, typically, a motorcycle.
BACKGROUND OF THE INVENTION

An internal combustion engine for an uptodated mo-
torcycle is provided with an apparatus which 1s de-
signed to maintain constant the power output of the
engine and accordingly the vehicle speed when desired
by the vehicle driver. Such an apparatus serves to save
the vehicle driver from fatigue and to lessen the fuel
consumption rate of the engine by minimizing changes
in the vehicle speed during cruising of the motorcycle.
An existing throttle control apparatus of this nature 1s
usually actuated from a manually operated switch and 1s
made inoperative when the switch is reset by the vehi-
cle driver. It is however desirable that the apparatus be
disabled without having recourse to the driver’s action
on the switch. An object of the present invention is to
provide an improved throttle control apparatus which
can be made inoperative without such a driver’s extra

action.
SUMMARY OF THE INVENTION

In accordance with the present invention, there is
provided a throttle control apparatus for an internal
combustion engine for a powered vehicle having in the
internal combustion engine an induction system includ-
ing a throttle valve therein, comprising manually oper-
ated first throttle valve actuating means rotatable in
either direction about an axis fixed with respect to the
vehicle body; first linkage means for providing driving
connection selectively in one of two opposite directions
from the throttie valve actuating means to the throttle
valve; a control circuit for producing a control signal
when actuated; drive means responsive to the aforesaid
control signal for producing a driving force in one di-
rection; second throttle valve actuating means for pro-
viding driving connection from the drive means to the
throttle valve; second linkage means for transmitting
the driving force to the second throttle valve actuating
means, one of the first and second linkage means being
operative to produce a mechanical stress therein with
the first throttle valve actuating means manually oper-
ated to provide driving connection to the throttle valve
in one of the aforesaid opposite directions through the
first linkage means; and switch means including a mov-
able member movable in response to the mechanical
stress for producing a signal effective to disable the
aforesaid control signal from the control circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of a throttle control
apparatus according to the present invention will be
more clearly appreciated from the following descrip-
tion taken in conjunction with the accompanying draw-
ings in which:

FIG. 1is a schematic view showing, partly in section,
a preferred embodiment of a throttle control apparatus
according to the present invention;
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FIG. 2 is a plan view showing the arrangement of
portions of a first linkage cable which forms part of the
apparatus embodying the present invention;

FI1G. 3 is a plan view showing a preferred example of
a switch device predominant over a constant-speed
control circuit also forming part of the apparatus em-
bodying the present invention; and

FIG. 4 is a longitudinal sectional view showing a
switch device which forms part of a modification of the
embodiment shown in FIGS. 1 to 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A throttle control apparatus embodying the present
invention is provided on an internal combustion engine
for use typically on a motorcycle (hereinafter referred
to as vehicle). In FIG. 1 of the drawings, such an inter-
nal combustion engine 1s shown comprising an induc-
tion system 10 including an intake manifold 10 and a
throttle valve 12. As well known in the art, the intake
manifold leads to the combustion chamber of a single
power cylinder or each of two or more power cylinders
past an intake valve, though not shown in the drawings.
The throttle valve 12 i1s provided in the intake manifoid
10 and is pivotally movable between positions produc-
ing minimum and maximum flow rates past the valve 12,
as 1s also well known in the art. |

The throttle control apparatus embodying the present
invention is used to control the degree of opening of
such a throttle valve and comprises a manually operated.
first throttle valve actuating means rotatable in either
direction about an axis fixed with respect to the vehicle

body. The first throttle valve actuating means com-

prises a throttle-control grip member 14 which is typi-
cally mounted on one of the steering handles (not

- shown) of the vehicle by means of a suitable shaft. The

throttle-control grip member 14 1s manually operated to
control the opening degree of the throttle valve 12 and
is rotatable about its center axis with respect to the
vehicle body. In the embodiment herein shown, the grip
member 14 1s assumed to be rotatable in a direction of
arrow a; to reduce the degree of opening and a direc-
tion of arrow bj to increase the opening degree of the
throttle valve 12. As the opening degree of the throttie
valve 12 i1s reduced and increased, the engine power
output and accordingly the vehicle speed are reduced
and increased, respectively. -

The throttle control apparatus embodying the present
invention further comprises a throttle drive member 16
which is mounted on the vehicle body and which is
located in association with the throttle-control grip
member 14 and the throttle valve 12 of the engine. The
throttle drive member 16 is also rotatable about its cen-
ter axis with respect to the vehicle body and is con-
nected to the throttie valve 12 of the engine by means of
a suitable mechanical linkage 18 which 1s schematically
shown by a dots-and-dash line. The throttle drive mem-
ber 16 is adapted to transmit the rotation of the throttle-
control grip member 14 to the throttie valve 12 through
the linkage 18 to causes the valve 12 to turn in the direc-
tions to reduce and increase its degree of opening when
the throttle-control grip member 14 is rotated in the
directions of arrows a; and bj, respectively.

When the engine is to operate in a constant power
output mode, the throttie valve 12 is driven to turn by
a force which is transmitted to the throttle drive mem-
ber 16 through second throttle valve actuating means

~ for providing driving connection from the drive unit 36
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to the throttle valve 12. In the embodiment shown in
FIG. 1, such second throttle valve actuating means
comprises a throttle regulator unit 20 including a first

regulating member 22 rotatable on a pivot shaft 24 se-
cured to the vehicle body. In association with this first

regulating member 22 is positioned a second regulating
member 26 which 1s rotatable on the pivot shaft 24 with
respect to, viz., independently of the first regulating
member 22. The second regulating member 26 is herein
assumed to be shaped in the form of a sector and is
urged by suitable biasing means to turn about the center
axis of the shaft 24 counterclockwise in FIG. 1 as indi-
cated by arrow a;. The biasing means 1s herein assumed
to comprise a helical tension spring 28 which is an-
chored at one end to the vehicle body and at the other
to one side edge position of the second regulating mem-
ber 26 as shown. The first regulating member 22 has a
lug portion 30 projecting radially away from the center
axis of the shaft 24 and engageable with the other edge
portion of the second regulating member 26. The lug
portion 30 serves as a stop member for the second regu-
lating member 26, inhibiting the second regulating
member 26 from turning in the direction of arrow bs
beyond a predetermined angular position with respect
to the first regulating member 22 against the force of the
spring 28, as will be understood as the description pro-
ceeds. The first regulating member 22 and second regu-
lating member 26 are enclosed within a casing 32 fixedly
-supported on the vehicle body.
'The throttle-control grip member 14, throttle drive
member 16 and first regulating member 22 as above
described are interconnected by first linkage means for
providing driving connection selectively in one of two
opposite directions from the throttle-control grip mem-
ber 14 to the throttle valve 12. In the embodiment
-shown 1n FIG. 1, such first linkage means comprises an
- endless, flexible first linkage cable 34 which also forms
- part of the throttle control apparatus embodying the
.present invention. Though endless in effect, the first
~linkage cable 34 provided in the shown embodiment is
-assumed to consist of, for example, three discrete sec-
tions. A first section is anchored at one end to the throt-
tle-control grip member 14 and at the other to the throt-
tle drive member 16. A second section of the linkage
cable 34 1s anchored at one end to the throttle-control
grip member 14 and at the other to the first regulating
member 22. A third section is anchored at one end to
the first regulating member 22 and at the other to the
throttle drive member 16. The linkage cable 34 as a
whole 1s thus lengthwise movable between the throttle-
control grip member 14, throttle drive member 16 and
first regulating member 22 in first and second directions
to follow the rotation of the throttle-control grip mem-
ber 14 1n the directions of the arrows aj and by as indi-
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cated by arrows a3 and biz. As shown in FIG. 2, each of 55

the sections of the linkage cable 34 comprises an inner
flexible and lengthwise non-deformable line member or
wire cable 34a, and an outer flexible and lengthwise
deformable line member or tube 345 covering the wire
cable throughout the length of each section. The wire
cable 34a of each section of the linkage cable 34 is kept
taught between its opposite ends and the outer tube 345
is lengthwise slidable on the inner wire cable 34a¢ al-
though both are secured at their opposite ends to any
two of the throttle-control grip member 14, throttle
drive member 16 and first regulating member 22.

‘The throttle control apparatus embodying the present
invention further comprises drive means which com-
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prises a vacuum-operated drive unit 36. The drive unit
36 comprises an actuator housing 38 which defines a
vacuum chamber 40 sealed by a flexible diaphragm 42

secured to the housing 38. The diaphragm 42 is urged to
deform in a direction to expand the chamber 42 by

suitable biasing means. This biasing means is shown
comprising a helical compression spring 44 which is
located within the chamber 40 and which is seated at
one end on an end wall of the housing 38 and at the
other on a spring retainer plate 46 received on the inner
face of the diaphragm 42. The housing 38 is securely
mounted on the vehicle body by appropriate means.

The diaphragm 42 of the drive unit 36 is connected to
the second regulating member 26 of the throttle regula-
tor unit 20 by second linkage means for transmitting the
driving force from the drive unit 36 to the throttle regu-
lator unit 20 serving as the second throttle valve actuat-
ing means. In the embodiment herein shown, such sec-
ond linkage means comprises a second linkage cable 48
which i1s composed similarly to the first linkage cable
34. The second linkage cable 48 thus comprises an inner
flexible and lengthwise non-deformable line member or
wire cable, and an outer flexible and lengthwise deform-
able line member or tube slidably covering the wire
cable throughout the length of each section. The link-
age cable 48 1s anchored at one end to the diaphragm 42
and at the other to the second regulating member 26 and
is thus caused to lengthwise travel in opposite directions
as indicated by arrows a4 and b as the first linkage cable
34 i1s caused to travel in the directions of arrows a3 and
bs. The diaphragm 42 of the drive unit 36 is forced to
deform in the direction to expand the vacuum chamber
40 when the second linkage cable 48 is caused to travel
in the direction of the arrow a4. As will be understood
as the description proceeds, the drive unit 36 is opera-
tive to establish a constant power output mode in the
internal combustion engine. This constant power output
mode is established by the drive unit 36 which selec-
tively drives the second regulating member 26 to turn in
the direction of the arrow b; and allows the second
regulating member 26 to be turned by the force of the
spring 28 in the direction of the arrow aj. In this in-
stance, the second linkage cable 48 1s caused to length-
wise move selectively in the direction of the arrow a4 or
b4 depending upon the direction in which and the dis-
tance over which the diaphragm 42 of the drive unit 36
1s displaced within the actuator housing 38.

The vacuum chamber 40 of the drive unit 36 commu-
nicates with the intake manifold 10 upstream of the
throttle valve 12 across a solenoid operated vacuum
control valve unit 50 which also forms part of the above
mentioned drive means of the apparatus embodying the
present invention. The valve unit 50 has a control port
communicating with the vacuum chamber 40, a vacuum
port communicating with the engine intake manifold 10
and an air port open to the atmosphere and includes at
least two valve sections which consist of a first valve
section 50ag and a second valve section 50b. The first
valve section 350a intervenes between the control port
and the vacuum port and is adapted to contribute to
allow the vacuum chamber 40 of the drive unit 36 to
communicate with the intake manifold 10 of the engine.
The second valve section 506 intervenes between the
control port and the air port and is adapted to allow the
vacuum chamber 40 to communicate with the open arr.
Each of the valve sections 50a and 50b may be of the
two-position or “on-off” type but is preferably of the
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type capable of providing a continuously variable flow
rate therethrough.

If desired, the valve unit 50 may have an additional
valve section 50¢ which is responsive to the conditions
of the front and rear brake switches 52 of the vehicle.
The third valve section 50c is adapted to provide com-
munication provided between the control port and the
air port when at least one of the front and rear brake

switches is actuated. Between the vacuum valve port of

the valve unit 50 and the engine intake manifold 10 may
be provided a vacuum reservoir 54 to accumulate vac-

uum therein.
The solenoid operated valve unit 50 1s controlled by

an appropriate control circuit 56 electrically connected
to the valve unit 50. The control circuit 56 is typically
constituted by a microprocessor chip and is supplied

10

15

with input signals representative of various operational

parameters of the vehicle. These signals are assumed to
include a signal representative of vehicle speed and
signals representative of the conditions of the front and
rear brake switches 52 and are supplied from sensors 38.
The control circuit 56 is responsive not only to the
signals supplied from the sensors 58 but also to a signal
supplied from a constant-speed switch 60 which 1s man-
nally operated to produce a constant-speed instruction
signal. The constant-speed instruction signal thus pro-
duced by the constant-speed switch 60 is fed to the
control circuit 56 and enables the circuit 56 to control
the first and second valve sections 50c and 500 of the
valve unit 50 to selectively open and close. By such
selective actuation of the valve sections 50a and 500, the
vacuum in the vacuum chamber 40 of the drive unit 36
is regulated to deform the diaphragm 42 accordingly.
The displacement of the diaphragm 42 is transmitted
through the second linkage cable 48 to the second regu-
lating member 26 of the throttle regulator unit 20 and
forces or allows the second regulating member 26 to

turn in either of the directions of the arrows a; and by

about the axis of the pivot shaft 24. When the second
linkage cable 48 is caused to travel in the direction of
the arrow bs with the vacuum chamber 40 of the drive
unit 36 contracted with an increased degree of vacuum,
the second regulating member 26 is driven to turn in the
direction of the arrow b against the force of the spring
28. While the second regulating member 26 remains
disengaged from the lug portion 30 of the first regulat-
ing member 22, the second regulating member 26 1s
allowed to turn with respect to the first regulating mem-
ber 22 and is unable to transmit driving force from the
linkage cable 48 to the first regulating member 22 which
is therefore held in situ. When the second regulating
member 26 is thereafter brought into abutment against
the lug portion 30 of the first regulating member 22, the
second regulating member 26 is inhibited from further
turning with respect to the first regulating member 22
so that the first regulating member 22 1s ¢aused to turn
in the direction of the arrow b together with the second
regulating member 26. The angular motion of the sec-
ond regulating member 26 is transmitted through the
first linkage cable 34 to the throttle drive member 16
and further through the mechanical hnkage 18 to the
throttle valve 12 of the engine. The throttle valve 12 is
thus driven to turn to a position calculated by the con-
trol circuit 56 and produces a constant power output
from the internal combustion engine.

When, on the other hand, the throttle-control grip
member 14 is manually driven to turn in the direction of
the arrow a; by the vehicle driver who wishes to reduce
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the vehicle speed, the first linkage cable 34 1s caused to
lengthwise travel in the direction of the arrow aj.
Under this condition, an additional tension 1s created in
the inner wire cable 34a of each section of the linkage
cable 34 as indicated by T in FIG. 2. This additional
tention T causes each section of the linkage cable 34 to
attempt to stretch straight between its ends as indicated
by phantom lines in FIG. 2 so that the outer tube 345 is
forced to lengthwise shrink and produces a lengthwise
compressive force P proportionate to the tension T as
also shown 1n FIG. 2. The above mentioned control
circuit 56 of the apparatus embodying the present in-
vention operates on additional signals supplied from a
switch device which judiciously utilizes the compres-
sive force P thus created. As will be described, this
switch device is characterized by a movable member
movable in response to a mechanical stress represented
by this compressive force P for producing a signal effec-
tive to disable the control signal from the control circuit
56 in the presence of an instruction signal from the
constant-speed switch 60.

Referring to FIG. 3 of the drawings, such a switch
device, designated in its entirety by reference numeral
62 largely comprises a switch unit 64 and a switch actu-
ator unit 66. The switch unit 64 includes ieads 68 clectri-
cally connected to the control circuit 56 through line
represented by a single line 70 in FIG. 1, and a switch
element 72 which is movable between a position to
provide connection between the leads 68 and a position
to disconnect the leads 68 from each other. In the em-
bodiment of the present inventions, the switch unit 64 is
assumed to be close when the switch element 72 1s de-
pressed and to be open when the switch element 72 is
released, for purposes of description.

On the other hand, the switch actuator unit 66 com-
prises a support member 74 fixedly mounted on the
vehicle body and a rockable member 76 which is pivot-
ally supported on the support member 74 by means of a
pivot pin 78. The rockable member 76 is formed with a
slot 78 slightly elongated arcuately about the center axis

of the pivot pin 78. A guide pin 80 projects from the

support member 74 and is slidably received in the slot
78. The rockable member 76 is thus permitted to turn
with respect to the support member 74 over a distance
limited by the length of the slot 78. The rockable mem-
ber 76 further has a lug portion 84 with which the outer
tube 346 of any section of the linkage cable 34 is se-
curely coupled or otherwise operatively engaged at any
longitudinal location thereof so that the above men-
tioned compressive force P to be produced in the tube
34) can be transmitted to the. In the embodiment herem
shown, this particular section of the linkage cable 34 1s
assumed by way of example as being the previously
mentioned first section intervening between the throt-
tle-control grip member 14 and the throttle drive mem-
ber 16 as illustrated in FIG. 1. The inner wire cable 344
which extends through this of this section of the linkage
cable 34 extends in such a manner as not to interfere
with and not to be influenced by the turning motion of
the rockable member 76. The support member 74 has
the switch unit 64 also supported thereon.

The rockable member 76 further has an adjustable
switch actuating element 86 which is located to be en-
gageable with the switch element 72 of the switch unit
64. This switch actuating element 86 may be integral
with the rockable member 76 or formed separately of
and attached securely to the member 76 and is shown
constituted by a bolt adjustably secured to the rockable.
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member 76 by means of a nut. The rockable member 76
1s ptvotally movable with respect to the support mem-
ber 74 in opposite directions indicated by arrows a5 and
bs about the axis of the pivot pin 78. These directions of
arrows as and bs of the rockable member 76 respectively
correspond to the directions of the arrows as and bs of
the movement of the linkage cable 34 and are directions

in which the switch actuating element 86 is to be respec-
tively disengaged from and engaged by the switch ele-

ment 72. The rockable member 76 is urged to turn in the
direction of the arrow a4 to depress the switch element
72 by suitable biasing means. This biasing means is
shown comprising a helical compression spring 88
seated at one end on a projection of the support member
74 and a projection of the rockable member 76.

If desired, the rockable member 76 may further have
a lug portion 84" with which the outer tube 345 of any
other section of the linkage cable 34 is coupled or en-
gaged at a suitable longitudinal location thereof. In
FIGS. 1 and 3, this second section of the linkage cable
34 is assumed to be the previously mentioned second
section intervening between the throttle-control grip
member 14 and the second regulating member 26.

In operation, the engine 1s maintained in a condition
producing a constant power output when the control
circuit 56 is activated with the signal from the constant-
speed switch 60. When the vehicle driver manually
turns the throttle-control grip member 14 in the direc-

>

10

I3

20

29

- tion of the arrow a; under this constant-speed driving 30

- condition of the vehicle, the inner wire cable 34a of

- each section of the first linkage cable 34 is caused to
travel in the direction of the arrow a3. The throttle
drive member 16 is thus forced to turn in the direction
to cause the throttle valve 12 of the engine to reduce its
degree of opening. The movement of the linkage cable
34 1s also transmitted to the second regulating member

35

26 of the throttle regulator unit 20 and forces the throt-

. tle drive member 16 to turn in the direction of the arrow
.ay. The angular motion of the throttle drive member 16
1n turn causes the second linkage cable 48 to move in the

direction of the arrow a4 so that the diaphragm 42 of the

drive unit 36 1s forced to deform in the direction to
expand the vacuum chamber 40 against the force of
vacuum acting on the diaphragm 42. |

As a result of the longitudinal movement of the first
linkage cable 34, the inner wire cable 34a of each of the
sections of the linkage cable 34 is caused to produce

therein an additional tension T, which in turn creates a

lengthwise compressive force P in the outer tube 345

enclosing the wire cable 34a¢ as previously discussed.

The compressive force P produced in, for example, the

first section of the first linkage cable 34 is transmitted to

the lug portion 84 of the rockable member 76 of the
switch actuator unit 66 shown in FIG. 3 and acts to
force the rockable member 76 to turn in the direction of

the arrow as about the center axis of the pivot pin 78.

The rockable member 76 being thus caused turn in the
direction of the arrow as, the switch actuating element
86 on the rockable member 76 is released from the
switch element 72 of the switch unit 64, which is ac-
cordingly caused to open. The signal thus produced by
the switch unit 64 is transmitted to the control circuit 56
through the line 70 and disables the instruction signal
from the constant-speed switch 60. The control circuit
56 now terminates its control over the valve unit 50 so
that the opening degree of the throttle valve 12 and
accordingly the vehicle speed are controlled by the
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manual effort applied to the throttle-control grip mem- -
ber 14 by the vehicle driver.

The additional tension T produced in the wire cable
34a of each section of the first linkage cable 34 when the
throttle-control grip member 14 is manipulated by the
vehicle driver is transmitted through the second regu-
lating member 26 of the throttle regulator unit 20 to the

wire cable of the second linkage cable 48 and thus cre-
ates a lengthwise compressive force P’ in the outer tube

of the linkage cable 48. A switch device similar to the
switch device 62 described above may therefore be
provided in association with the second linkage cable 48
to be responsive to the compressive force P’ thus pro-
duced in the outer tube of the linkage cable 48 as indi-
cated at 62’ in FIG. 1. This alternative switch device 62’
is used in lieu of the swiich device 62 shown in FIG. 3
and need not be provided in addition to or in combina-
tion with the switch device 62.

While the second linkage cable 48 in the embodiment
hereinbefore described is constructed by the combina-
tion of the inner wire cable and the outer tube similarly
to the first linkage cable 34, such a linkage cable 48 may
be substituted by a rigid rod interconnecting the second
regulating member 26 of the throttle regulator unit 20
and the diaphragm 42 of the drive unit 36.

F1G. 4 of the drawings shows part of a modification
of the embodiment of the present invention hereinbe-
fore described with reference to FIGS. 1 to 3. In this
modified embodiment of a throttle control apparatus
according to the present invention, a switch device to
cancel the constant-speed control function of the con-
trol circuit 56 is provided in conjunction with the sec-
ond hinkage cable 48 intervening between the throttle
regulator unit 20 and the vacuum operated drive unit 36
provided in the arrangement shown in FIG. 1.

The switch device, now designated by reference
numeral 90, comprises a generally cylindrical hollow
casing 92 which is connected at one end to the dia-
phragm 42 of the vacuum operated drive unit 36 (FIG.
1). The casing 92 is composed of two outer members
separate from each other and an electrically non-con-
ductive inner sleeve bridging.the outer members. The
casing 92 has fixedly supported therein generally cylin-
drical, electrically non-conductive first and second con-
necting members 94 and 96 which are axially spaced
apart from each other. The first connecting member 94
i1s securely attached to the casing 92 and the second
connecting member 96 1s axially movable with respect
to the casing 92 toward and away from the first con-
necting member 94. The connecting members 94 and 96
are urged axially away from each other by suitable
biasing means. For this purpose, the connecting mem-
bers 94 and 96 have concavities open toward each other
and have a helical compression spring 98 received in

'these concavities. The spring 98 has its opposite ends

seated on end walls defining the bottoms of the concavi-
ties in the elements 94 and 94 so that the second con-
necting member 96 is urged away from the first con-
necting member 94. The first contact element 94 has an
annular stationary contact element 100 closely received
on its outer peripheral surface and, likewise, the second
contact element 96 has a generally cylindrical movable
contact element 102 closely received on its outer pe-
ripheral surface. The movable contact element 102 axi-
ally project toward the stationary contact element 100
and is engageable with the contact element 100. The
stationary and movable contact elements 100 and 102
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are respectively connected to leads 104 which lead to
the control circuit 56 shown in FIG. 1.

The second linkage cable 48 leading from the second
regulating member 26 of the throttle regulator unit 20 as
described with reference to FIGS. 1 to 3 has its inner
wire cable 48a anchored at its leading end to the above
mentioned end wall of the first connecting member 94
and its outer tube 485 connected at its ieading end to the
second connecting member 96. In the absence of an
additional tension produced in the inner wire cable 48g,
the second connecting member 96 is held, with respect
to the first connecting member 94, in a predetermined
axial position having the movable contact element 102
received on the stationary contact element 100 on the
first connecting member 94. When the additional ten-
sion is produced in the inner wire cable 484, a length-
wise compressive force P’ is created in the outer tube
48b as previously described in connection with the em-
bodiment of FIGS. 1 to 3. This compressive force P’
acts on the second connecting member 96 to axially
move toward the first connecting member 94 so that the
movable contact element 102 on the former 1s caused to
move beyond the stationary contact element 100 on the
latter and causes the switch device 90 to open.

In the embodiment above described, the predeter-
mined position of the second connecting member 96
with respect to the first connecting member 94 may be
such that the movable contact element 102 on the con-

‘necting member 96 is located ahead of the the stationary
- contact element 100 on the first connecting member 94
in the absence of a compressive force P’ produced in the
outer tube 4856 of the linkage cable 48. In this instance,
the movable contact element 102 is caused to ride on the
stationary contact element 100 when the second con-
necting member 96 is moved toward the first connect-
ing member 94 with the compressive force P’ produced
in the outer tube 48) of the linkage cable 48.

What is claimed 1s:

1. A throttle control apparatus for an internal com-
bustion engine for a powered vehicle having in the
internal combustion engine an induction system includ-
- ing a throttle valve therein, comprising
- manually operated first throttle valve actuating

means rotatable in either direction about an axis

fixed with respect to the vehicle body;

first linkage means for providing driving connection
selectively in one of two opposite directions from
said first throttle valve actuating means to said

throttle valve; |
a control circuit for producing a control signal when

actuated;

drive means responsive to said control signal for
producing a driving force in one direction;

second throttle valve actuating means for providing
driving connection from said drive means to said
throttle valve;

second linkage means for transmitting said driving
force to said second throttle valve actuating means,
one of said first and second linkage means being
operative to produce a mechanical stress therein
with said first throttle valve actuating means manu-
ally operated to provide driving connection to said
throttle valve in one of said opposite directions
through said first linkage means; and

switch means including a movable member movable
in response to said mechanical stress for producing
a signal effective to disable said control signal from
said control circuit.

2. A throttle control apparatus as set forth in claim 1,

in which said first linkage means comprises an endless,
flexible line passed between said first and second throt-
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tle valve actuating means, said flexible line comprising a
lengthwise non-deformable inner member and a length-
wise elastically deformable outer tube through which
said inner member lengthwise slidably extends between
said first and second throttle valve actuating means, said
outer tube being secured at one lengthwise location
thereof to said first throttle valve actuating means and
at another lengthwise location thereof to said second
throttle valve actuating means so that said outer tube is
operative to produce therein a lengthwise compressive
force as said mechanical stress between the two length-
wise locations thereof with said first throttle valve actu-
ating means manually operated to provide driving con-
nection to said throttle valve in one of said opposite
directions through said flexible line.

3. A throttle control apparatus as set forth in claim 1,
further comprising a throttle drive member intervening
in effect between said first throttle valve actuating
means and said throttle valve and between said second
throttle valve actuating means and said throttle valve,
said first linkage means being operative to provide driv-
ing connection selectively in one of two opposite direc-
tions from said first throttle valve actuating means to
said throttle valve through said throttle drive member
and in said one direction from said second throttle valve
actuating means to said throttle drive member.

4. A throttle control apparatus as set forth in claim 3,

in which said first linkage means comprises an endless,

flexible line passed between said first and second throt-
tle valve actuating means and said throttle drive mem-
ber, said flexible line comprising a lengthwise non-
deformable inner member and a lengthwise elastically
deformable outer tube through which said inner mem-
ber lengthwise shdably extends between said first and
second throttle valve actuating means and said throttle
drive member, said outer tube being secured at one
lengthwise location thereof to one of said first and sec-
ond throttle valve actuating means and said throttle
drive member and at another lengthwise location
thereof to one of the remaining two of said first and
second throttle valve actuating means and said throttle
drive member so that said outer tube is operative to
produce therein a lengthwise compressive force as said
mechanical stress between the two lengthwise locations
thereof with said first throttle valve actuating means
manually operated to provide driving connection to
said throttle valve in one of said opposite directions
through said flexible line.

5. A throttle control apparatus as set forth in claim 1,
in which said drive means comprises 2a movable member
movable responsive to said control signal and in which
said second linkage means comprises an endless, flexible

- line passed between said first and second throttle valve
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actuating means, said flexible line comprising a length-
wise non-deformable inner member and a lengthwise
elastically deformable outer tube through which said
inner member lengthwise slidably extends between said
second throttle valve actuating means and said movable
member of said drive means, said outer tube being se-
cured at one lengthwise location thereof to said second
throttle valve actuating means and at another length-
wise location thereof to said movable member of said
drive means so that said outer tube is operative to pro-
duce therein a lengthwise compressive force as said
mechanical stress between the two lengthwise locations
thereof with said first throttle valve actuating means
manually operated to provide driving connection to
said throttle valve in one of said opposite directions

through said first linkage means.
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